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Wafer prober has a chuck top conductive layer formed over one 
principle face of a ceramic substrate 
Inventor : HIRAMATSU Y . . . 

. . . ITO A . . . 

. . . ITO Y 

Abstract (Basic) : 

... . t Wafer_^ 

over one principal face of a ceramic substrate, and a guard electrode 
is formed therein. The wafer prober is characterized in that a 
metal layer is formed on the side face of the ceramic substrate. 

. . . Wafer prober is capable of protecting a chuck top 

conductive layer against noises and preventing an erroneous action, 
as caused by the noises, of a semiconductor 
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Ceramic substrate used as electrostatic chuck, wafer prober or hot 
plate has a specified ratio of average conductive - layer thickness to 
an. average- ^ ceramic^.substrate^thickness- — - ... .-^ .. 
Inventor : HIRAMATSU Y . . . 

. . . ITO Y 

Abstract (Basic) : 

Ceramic substrate has a conductive layer disposed on its 
surface or inside it. A ratio (t2/tl) of a average conductive - layer 
thickness (t2) to an average ceramic -substrate thickness (tl) is less 
than 0.1, and variations in thickness from an average conductive - 
layer thickness range from 70 to +150%. 

Ceramic substrate is free from cracking or warping on heating 
or cooling quickly, from location-dependent variations in chucking 
force when the ceramic substrate constitutes an electrostatic chuck, 
from location-dependent variations in wafer treatment surface 
temperature when the ceramic substrate constitutes a hot plate, and 
from variations in voltage applied to guard electrodes or ground 



electrodes when the ceramic substrate constitutes a wafer prober 

to permit the removal of stray capacity or noise... 

...The ceramic substrate is used as electrostatic chuck, wafer prober 

or hot plate 
Title Terms: CERAMIC ; 
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Wafer probe has electric power unit that impresses voltage so that 
specific potential will be generated in upper conductor layer and 
ground electrodes 
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Abstract (Basic) : 

... An upper conductor layer (2) is formed on the surface of a 

ceramic substrate (3) in which ground electrodes (5) are arranged. An 
electric power unit impresses a voltage to generate a specific 
potential in the upper conductor layer and ground electrodes. 

... An INDEPENDENT CLAIM is also included for a ceramic substrate 

used for a wafer probe . 

. . .The figure is the sectional view of the wafer probe . 
. . .Upper conductor layer (2. . . 



Ceramic substrate (3 
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Wafer prober includes conductor layer formed on surface of 

ceramic substrate , r , . L1 ^ : ., 1 ,^.^^., li ^.. „ ■ - .-. - . 

Inventor : FURUKAWA M . . . 



. . . HIRAMATSU Y . . . 
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Abstract (Basic) : 

... A lightweight wafer prober of good temperature 

characteristic, which is unlikely to warp when its probe card is 
pressed, thereby effectively preventing damage to silicon wafers and 
measurement errors. The wafer prober includes a conductor layer 
formed on the surface of a ceramic substrate . 

Wafer prober includes conductor layer formed on surface 
of ceramic substrate 

...Title Terms: CERAMIC ; 
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WAFER PROBER DEVICE 



INVENTOR (s) " ITO 'ATSUSHI — ^■*-'-««-*—- — - — — ■ 

HIRAMATSU YASUJI 
ITO YASUTAKA 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide wafer prober device that has no warp, 
even if a probe card is pressed, can effectively protect... 

... is light-weight and superior in a temperature rise and fall 
characteristic . 

SOLUTION: This is wafer prober device composed of a ceramic substrate 
on whose surface a conductor layer is formed and its support container, 
and a support column is built up in the container. Wafer prober device 
can be obtained, even when a probe card is pressed, there occurs no warp.. . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a ceramic substrate which is hardly- 
warped when a probe card is pressed against it, capable of... 

equipped with electrodes that are separately controlled, and excellent 
in controllability. 

SOLUTION: A chuck top conductor layer is formed on the surface of the 
ceramic substrate, a guard electrode and/or a ground electrode is formed 

inside the ceramic substrate, and through-holes are formed in the 
ceramic substrate, which are electrically connected to either or both of 

the guard electrode and the... 
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ITO ATSUSHI 
HIRAMATSU YASUJI 
ITO YASUTAKA 

ABSTRACT 

BE ^spLVED: v ^To provide a wafer prober apparatus. which. can 
and rapidly heat/cool a wafer prober , can control its 
and can effectively prevent a silicon wafer from being damaged 



. . .mistake without bringing about a warp even when a probe card is pressed. 

SOLUTION: The wafer prober apparatus includes a conductor layer 

formed on a surface, a ceramic substrate having a heating means, and a 
support container. A liquid jet port is formed... 
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WAFER PROBER 



INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober which has excellent 
controllability without warp even when a probe card is pressed without 
release . . . 

. . . damaged or measured by mistake, and which has excellent temperature 
rise/fall characteristics. 

SOLUTION: The wafer prober in which a chuck top conductor layer is 
formed on a surface of a ceramic substrate and a guard electrode and/or a 
ground electrode is formed in the substrate . In the prober , one or both 
of the guard electrode and the ground electrode is electrically connected. 
The . . . 
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WAFER PROBER AND CERAMIC SUBSTRATE USED THEREFOR 

INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a ceramic substrate having a chuck top 
conductor layer which is thin, excellent adhesive properties with the 

substrate and which reduces the resistance. 



SOLUTION: The ceramic substrate used for a wafer prober includes a 
conductor layer made of a plurality of metal layers . 
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PROBER 



INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a ceramic substrate for use in a wafer 
prober wherein warp is not produced even at high temperature; even if a 
silicon wafer is placed on a chuck top conductor layer for continuity- 
test, the silicon wafer is not damaged; and the ceramic wafer can be 
increased in size and reduced in thickness. 

SOLUTION: The ceramic substrate is for use in a wafer prober . The 
chuck top conductor layer is formed over one principal surface of the 
ceramic substrate, and a conductor layer is formed over the, other 
principal surfaced" 
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WAFER PROBER , AND CERAMIC BOARD USED FOR WAFER PROBER 

INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober where the heat 

conduction from the side of a ceramic board to a support container is 
suppressed and the temperature of a chuck top conductor layer , on which 
to place a silicon wafer, is equalized, when the temperature of the 
ceramic board is raised and also a side conductor can be formed properly. 

SOLUTION: In the wafer prober , where the chuck top conductor layer 
is formed on the surface of the ceramic board, the face roughness, based 

on JIS R 0601 of the flank adjacent to the face where the above chuck top 
conductor layer is made, is Rmax=0. 2-200 urn. 
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PROBER AND CERAMIC SUBSTRATE FOR USE THEREIN 



INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober in which a ceramic 
substrate is protected against damage due to the difference of thermal 
expansion between a guard electrode and/or a ground electrode and 
surrounding ceramic , variation in the conductivity of the electrode due 
to the reaction of the surrounding ceramic and the guard electrode or the 
like, is suppressed even when a temperature rises up... 



.through hole is prevented from being stripped from a bonding interface. 



SOLUTION: A chuck top conductor layer is formed on the surface of a 



ceramic substrate, and a guard electrode and/or a ground electrode are/is 
formed in the ^ceraii±c* h "SWsEraEe and ' conn^ 

guard electrode and/or the ground electrode are/is composed of conductive 
ceramic at least partially and the through hole is composed of a high 
melting point metal. . . 
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INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober which has high thermal 
conductivity at high temperatures a superior temperature rise and fall 
characteristics. . . 

. . . heat for heating a silicon wafer, and ensure thermal conductivity at 
high temperatures . 

SOLUTION: A ceramic substrate for use in wafer probers has a chuck 
top conductor layer formed on its surface, and the ceramic substrate 
contains carbon. • ... - . 
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WAFER PROBER AND CERAMIC SUBSTRATE THEREFOR 

INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a ceramic substrate which is fully 
blackened, capable of concealing a guard electrode and a gland electrode, 
as well as ensuring thermal conductivity and volume resistivity sufficient 
to function as a wafer prober . 

SOLUTION: The ceramic substrate for the wafer prober with a chuck 
top conductor layer formed on the surface thereof is provided, wherein 
an X-ray diffraction chart of the ceramic substrate, in addition to a 
peak of the ceramic constituting a main crystal phase thereof, a peak of 
carbon is detected to an angle... 
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2003-075507 [JP 2003075507 A] 
March 12, 2003 (20030312) 
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ITO ATSUSHI 
IBIDEN CO LTD 

2002-227783 [JP 2002227783] 

Division of 2000-240815 [JP 2000240815] 

August 09, 2000 (20000809) 

11-227778 [JP 99227778], JP (Japan), August 11, 
(19990811) 



1999 



WAFER 



PROBER AND CERAMIC BOARD USED IN WAFER 



PROBER 



INVENTOR (s) : ITO YASUTAKA 

HIRAMATSU YASUJI 
FURUKAWA KAZUMASA 
ITO ATSUSHI 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a lightweight wafer prober having 
superior temperature rise and drop characteristic, causing no warp even in 
the case where . . . 

. . . pressed, and effectively preventing breakage of silicon wafer and a 
measuring error. 



SOLUTION: In this wafer prober , a conductor layer is formed on the 
surface of the ceramic board, and it is characterized in that the 



conductor layer is thinner than the ceramic board. 
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A] 



WAFER PROBER 



INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 
FURUKAWA MASAKAZU 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober with a chuck top 
conductive layer hardly flaked from a ceramic board. 

SOLUTION: In the wafer prober , the chuck top conductive layer is 
formed on the surface of the ceramic board. The surface roughness of at 
least a face where the chuck top layer is... 
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WAFER PROBER AND STAGE FOR INSPECTION USED FOR THE SAME 



INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 



ITO YASUTAKA 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober with a stage for 
inspection having excellent heating efficiency by using a ceramic 
material in which lightness is set N4 or less by the standard of JIS 28721. 

SOLUTION: The stage 12 for inspection is composed of the ceramic material 
such as aluminum nitride, in which lightness is set N4 or less by the... 

...is formed on the surface of the stage 12 for inspection as a chuck-top 
conductor layer 14. 
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WAFER PROBER AND STAGE FOR INSPECTION USED THE SAME 

INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 

. . „...«... ,.,,-„..,,.„ ..^ ABSTRACT " " — - • 

PROBLEM TO BE SOLVED: To provide a wafer prober in which the 

reliability of electrical connection with through-holes formed among an 
external terminal . . . 

...to the surface or inside of a stage for inspection is improved. 

SOLUTION: Chuck- top conductor layers 3 6 are formed onto the surface of 
a ceramic stage 12 on which a semiconductor wafer is placed, and 
electrodes 14, 16 are formed into the ceramic stage 12 while 
through-holes 20, 22 electrically connecting the electrodes 14, 16 and the 
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INVENTOR (s) 



ITO ATSUSHI 
HIRAMATSU YASUJI 
ITO YASUTAKA 



PROBLEM TO BE SOLVED 
the rma 1 c onduc t ivity ..at 
fall. . . 



ABSTRACT 

To provide a wafer prober which has a high 
high A . Jt.empe.r a.t u r e s . . and ,,. s up e r i o r temperature,,: rise,: and 



... heats for heating silicon wafers, and ensure a thermal conductivity at 
high temperatures . 

SOLUTION: The ceramic substrate for use in wafer probers has a chuck 
top conductor layer formed on its surface and the ceramic substrate 
characteristically contains carbon. 
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(19991108) 



WAFER 



PROBER AND CERAMIC SUBSTRATE USED THEREFOR 



INVENTOR (s) 



PROBLEM TO BE SOLVED 



ITO ATSUSHI 
HIRAMATSU YASUJI 
ITO YASUTAKA 

ABSTRACT 
To provide a light 



wafer prober with improved 



durability. 



SOLUTION: In the wafer prober used for inspecting the continuity of an 
integrated circuit formed on a semiconductor wafer, a conductor layer 
that is made of a metal material containing phosphor or boron is formed on 
the surface of an inspection stage that is made of a ceramic material for 
placing the semiconductor wafer to be inspected. 
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WAFER PROBER AND CERAMIC BOARD USED THEREFOR 



INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober , where heat is 

restrained from being transferred from the side of a ceramic board to a 
support case even in a case in which a ceramic board is raised in 
temperature, a chuck top conductor layer on which a silicon wafer is 
placed is kept unlfprm„ in,.temper a side conductor ^can be.,, formed. 

SOLUTION: A chuck top conductor layer is formed on the surface of a 
ceramic board for the formation of a wafer prober , where the surface 
roughness of the side of the ceramic board adjoining to its surface on 
which the conductor layer is formed is set at Rmax of 0.2 to 200 urn 
based on. . . 
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WAFER PROBER AND CERAMIC BOARD USED FOR THE SAME 

INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober , wherein a ceramic 
board is hardly damaged due to a thermal expansion difference between a 
surrounding ceramic and a guard electrode and/or a ground electrode, the 
electrodes are hardly changed in conductivity due to the fact that a 
surrounding ceramic reacts on the electrodes even if temperature rises up 
to 500°C or above... 

...a through-hole is hardly separated off at a joint interface. 

SOLUTION: A chuck top conductor layer is formed on the surface of a 
ceramic board, a guard electrode and/or a ground electrode is formed 

inside the ceramic board, and a through-hole is connected to the guard 

electrode and/or the ground electrode for the formation of a wafer 
prober , the guard electrode and/or the ground electrode is, at least, 

partially formed of conductive ceramics , and the through-hole is formed 

of high-melting metal. 
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(Japan), October 25, 1999 



WAFER 



PROBER AND CERAMIC BOARD USED FOR THE SAME 



INVENTOR (s) 



ITO ATSUSHI 
HIRAMATSU YASUJI 
ITO YASUTAKA 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober in which a ceramic 



board is hardly separated from a guard electrode and/or a ground electrode 
due to the difference in thermal expansion between a surrounding ceramic 
and the guard electrode and/or the ground electrode. 

SOLUTION: A chuck top conductor layer is formed on the surface of a 
ceramic board, a guard electrode and/or a ground electrode is provided on 
the ceramic board for the formation of a wafer prober , and at least 
the guard electrode and/or the ground electrode is, at least, partially... 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a ceramic board which is turned black 
enough to cover a guard electrode and a ground electrode and high enough in 
thermal conductivity and volume resistivity to function as a wafer 

prober \ - • - ■ w. > ~. ■ , - — - ■--»■■■ ^ 

SOLUTION: A ceramic board is provided with a chuck top conductor layer 
on its surface. In the X-ray diffraction chart of the ceramic board, 
other than a peak of ceramic which forms a main crystal phase, a peak of 
carbon is detected at an X. . . 
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CERAMIC SUBSTRATE FOR MANUFACTURING AND INSPECTION APPARATUS FOR 
SEMICONDUCTOR 

INVENTOR (s) : HIRAMATSU YASUJI 
ITO YASUTAKA 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a ceramic substrate for devices for 
manufacturing and inspecting of semiconductor that have a high volume 
resistivity. . . 

. . . accuracy by a thermoviewer, and is suitable as a hot plate, an 
electrostatic chuck, a wafer prober , a susceptor, and the like. 

SOLUTION: In the cer^ic^ substrate apparatus, for ^manufa^cturing 

and inspecting of semiconductors, a conductor layer is arranged on a 
ceramic substrate containing carbon, where peaks appear near 1,580 cm-1 
and 1, 355 cm. . . 
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WAFER 



PROBER 



INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober which can protect a 
chuck top conductor layer from noises, and prevents a malfunction in an 
integrated circuit, etc., caused by these noises, and accurately determine 
whether or not the integrated circuit, etc., operates normally. 

SOLUTION: In a wafer prober in which a chuck top conductor layer is 
formed on one major face of a ceramic substrate, and also a guard 
electrode is formed in the interior, a metal layer is formed on the side 
face of the ceramic substrate. 
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WAFER PROBER 

INVENTOR ( S ) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober superior in temperature 
rise and high temperature characteristics, which allows a ceramic 
substrate thin and hardly warping, even heated. 

SOLUTION: In the wafer prober having a chuck top conductor layer 
formed on the surface of the ceramic substrate, the ceramic substrate 
has a Young's modulus of 280-350 GPa in a temperature range of... 
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WAFER PROBER 



INVENTOR ( S ) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober in which a dielectric 
breakdown is not caused in a predetermined temperature region (25°... 
...enables temperature control with superior responsiveness. 

SOLUTION: An inspection stage 12 is made of a ceramic material of which 
main component is aluminum nitride and which has a volume resistivity of... 



...m in the temperature region of 25°C-500°C. A chuck-top 
conductor layer 14 is composed of nickel and the like formed on the 

surface of the inspection. . . 
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INVENTOR (s) : ITO ATSUSHI 

HIRAMATSTJ YASUJI 
ITO YASUTAKA 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober which is superior in 
durable characteristics, uniforms the temperature of a semiconductor wafer 
and a ceramic stage, can speedily change the resistance value of a 
heating wire, when current and voltage... 

. . . value does not fluctuate, even if conduction testing is executed 
repeatedly. 

SOLUTION: A> chucks.. ..top* -.^.conductor*....- ...layer. • 36,. constituted of -nickel 

comprising phosphorus and/or boron, is formed on the surface of a ceramic 
stage 12 on which a semiconductor wafer is placed and which is formed of 
aluminum nitride. A tungsten wire is embedded in the ceramic stage 12 as 
a heating wire 18. 
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WAFER PROBER AND CERAMIC SUBSTRATE TO BE USED FOR WAFER PROBER 

INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a large-scaled thin ceramic substrate to 
be used for a wafer prober for preventing generation of bending even 
when it is exposed in a high temperature, and. . . 

. . . silicon wafer even at the time of placing the silicon wafer on a chuck 
top conductive layer , and operating a continuity test. 

SOLUTION: A chuck top conductive layer is formed on one main face of a 
ceramic substrate, and a conductive layer is formed on the other main 
face so that a ceramic substrate to be used for a wafer prober can be 
constituted . 
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INVENTOR (s) 



ITO ATSUSHI 
HIRAMATSU YASUJI 
ITO YASUTAKA 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober for uniformly sucking 
the whole part of a silicon wafer without damaging the silicon wafer. . . 

. ..the position of the tester pin of a probe card. 

SOLUTION: A porous chuck top conductive layer 2 is formed on a pedestal 
constituted of a • ceramic- substrate- 3* at which through-holes 8 -for -suction 
are formed so that a wafer prober can be constituted. 
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WAFER PROBER DEVICE 



INVENTOR (s) : ITO ATSUSHI 

HIRAMATSU YASUJI 
ITO YASUTAKA 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a light wafer prober for efficiently 
and quickly heating and cooling a wafer prober , and for controlling the 
temperature, and for preventing generation of bending even at the time... 

. . .a silicon wafer or measurement error. 

SOLUTION: This wave prober device is constituted of a ceramic substrate 
on whose surface a conductive layer is formed, and at which a heating 
means is arranged and and... _ . , . 
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I TO YASUTAKA 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober with excellent 

controllability and temperature ascending and descending characteristics 
for preventing generation of peeling on. . . 

...for preventing the damage to a silicon wafer or measurement error. 

SOLUTION: A chuck top conductive layer is formed on the surface of a 
ceramic substrate, and a guard electrode and/or a ground electrode are 
formed inside the ceramic substrate so that wafer prober can be 
constituted. This wafer prober is provided with a through-hole 

electrically connected with one or both of the guard. . . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a ceramic substrate to be used for a 
wafer prober for preventing generation of bending even at the time of 

pressing a probe card, for. . . 

... descending characteristics, and for improving controllability by 
individually controlling the electrode. 

SOLUTION: A chuck top conductive layer is formed on the surface of a 
ceramic substrate, a guard electrode and/or a ground electrode is formed 
inside the ceramic substrate, and a through-hole is formed so as to be 
electrically connected with one... 

. . . electrode, and so as to be electrically connected with an outside 
terminal so that a ceramic substrate to be used for a wafer prober 
can be constituted^ ... i ,,,,.., 1 , ti; , i( -,^. l . JWll> , l ,^,. , .^..^ t ,„ , J ^. = 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober device with light 
weight and excellent temperature ascending and descending characteristics 
for preventing generation of . . . 

...and for preventing the damage to a silicon wafer or measurement error. 

SOLUTION: In this wafer prober device constituted of a ceramic 

substrate on whose surface a conductive layer is formed and a support 
container, supporting columns are formed in the support container. 
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WAFER PROBER AND CERAMIC SUBSTRATE TO BE USED THEREFOR AND WAFER 
PROBER DEVICE 



INVENTOR (s) : ITO ATSUSHI 
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ITO YASUTAKA 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a ceramic substrate to be used for a 
wafer prober with excellent temperature ascending and descending 

characteristics for preventing generation of bending without shifting a. . . 

tester pin, and for preventing the damage to the wafer or measurement 
error. 

SOLUTION: A conductive layer 2 is formed on the surface of a ceramic 
substrate 3, and plural concentric circular grooves 7 are formed on the 
ceramic substrate 3, and through -holes 8 are formed at one pert r qf , the 

grooves 7, and concentric circular heating elements 41 are arranged on the 

bottom face of the ceramic substrate 3 so that a ceramic substrate 3 to 

be used for a wafer prober 101 can be constituted. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a ceramic substrate used for a wafer 

prober which is light, has excellent characteristics in a temperature 
rise and drop, is not warped. . . 

...or stray capacitance due to temperature control means or the like. 

SOLUTION: A chuck top conductor layer is formed on the surface of this 
ceramic substrate. A guard electrode and/or ground electrode is formed 
inside the* ceramic - ' substrates ; Vi ^ ' y ' i: - *■ 
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ITO YASUTAKA 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a ceramic substrate having a chuck top 
conduction layer which can be made thin and has a reduced resistance 

and excellent adhesion with the ceramic substrate. 

SOLUTION: This ceramic substrate used for a wafer prober is obtained 
by forming a conductor layer composed of a plurality of metallic 

layers . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober which is lightweight, 
superior in tempera ture rise/fall characteristics, hardly warps when it is 

... on a silicon wafer, and effectively and accurately measures a wafer 
without fail. 



SOLUTION: A conductor layer 

board which is used for a wafer 
thinner than the ceramic board. 



is formed on the surface of a ceramic 
prober , and the conductor layer is 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober , capable of preventing 
impurities contained in a chuck top conductor layer or a ceramic 
board from being diffused into a silicon wafer. 

SOLUTION: A conductor layer is formed on a ceramic board which is 

used for a wafer prober , and a noble layer is formed on the surface of 
the conductor layer . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a wafer prober , which is lightweight, 
superior in heat-up characteristics and cool-down characteristics, and 
moreover, does. . . 

. . . and is suitable to mass production of the prober having a constant 
quality. 



SOLUTION: A wafer prober is characterized in that a conductor layer 
is formed on the surface of a polycrystalline ceramic board. 
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This invention is related to a wafer prober wherein a 
ceramic substrate is formed with a conductor layer on its 
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Conference Date: 20-22 May 1981 Conference Location: Avignon, France 
Language: English Document Type: Conference Paper (PA) 
Treatment: Applications (A); Practical (P) 

Abstract: The application of hybrid microelectronic manufacturing 
techniques to the construction of ion-selective electrodes is considered. A 

solid s t at e > pH ■ 1 -g-las s • elec trode has^ -been - •manuf-actu-r-ed i - , '-u-s v i'ng A ''t ; h: : i : ek-'- f i 1m 

techniques. The electrode structure studied consists of a conductive and 
a glass layer on a ceramic substrate . Major problems associated 
with the making of the pH-sensitive glass paste and the choice of 
conductive layer material are discussed. With the correct choice of 

materials and by using a suitable manufacturing process a linear electrode 
response can be achieved. (6 Refs) 
Subfile: B 

Descriptors: chemical variables measurement; electric sensing devices; 
hybrid integrated circuits; thick film devices 

Identifiers: hybrid microelectronics; ion-selective electrodes; solid 
state pH glass electrode; thick film techniques; ceramic substrate; 
pH-sensitive glass paste; conductive layer 

Class Codes: B2220J (Hybrid integrated circuits); B7230 (Sensing devices 
and transducers) ; B7320T (Chemical variables) 
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Substrate structure for probe card used in inspection of IC chip 
under high temperature environment - has ceramic layer formed between 
insulating layer and electrically conductive layer 
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Patent No Kind Lan Pg Main IPC Filing Notes 
JP 10027967 A 4 H05K-003/46 

Abstract (Basic) : JP 10027967 A 

The structure has an insulating layer (10) and an electrically 



conductive layer (7), which are laminated. A ceramic layer (15) is 
formed between the insulating layer and the electrically conductive 
layer . 

ADVANTAGE - Enables to reduce damage caused due to high 
temperature. Prevents deformation. 
Dwg.2/4 

Title Terms: SUBSTRATE; STRUCTURE; PROBE; CARD; INSPECT; IC; CHIP; HIGH; 
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ELECTRIC; CONDUCTING; LAYER 
Index Terms/Additional Words: LSI 
Derwent Class: SOI; Ull; V04 

International Patent Class (Main) : H05K-003/46 

International Patent Class (Additional): G01R-001/073 ; H01L-021/66 ; 
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File Segment: EPI 
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20/9/3 (Item 2 from file: 350) 

DIALOG(R) File 3 5 0 : De rwent ,.WP IX.,.,,. . ,,,,,„,. .... .. . . ,.• v,.,v- 

(c) 2004 Thomson Derwent. All rts . reserv. 

009287521 

WPI Acc No: 1992-414932/ 199250 

XRAM Acc No: C92-184119 

XRPX Acc No: N92 -316474 

Conductive compsn. for use on aluminium nitride substrate - comprises 
copper® (alloy), glass binder and cadmium® or an oxide of cadmium 
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Abstract (Basic) :" US' ' '5 1*6 5 9*8 s^^— - — 1 — 

A high thermal conductivity circuit substrate comprises: (a) a 
sintered aluminium nitride ceramic substrate; (b) a conductive 
pattern bonded to the substrate. It is formed by firing a conductive 
compsn. comprising: (1) copper or copper alloy; (2) an effective amt. 
of glass binder; (3) cadmium or an oxide of cadmium; such that the 
conductive compsn. has been deposited on the substrate, dried and fired 
to form the pattern bonded to the substrate. 

Pref . the Cu alloy comprises Cu and either Al, Ag, Au, Zn, Sn, Pt 
or mixts. of these. Pref. the glass binder is PbO-202-Si02 . Pref. the 
conductive compsn. comprises a solid and a liq. portion, the solid 
portion comprising: (i) 80-98% by wt . of Cu or Cu alloy; (ii) 1-10% by 
wt. of glass binder, (iii) 1-10% by wt . of CdO. Pref. the conductive 
pattern has an initial adhesion of at least 3.5 lbs. Pref. the 
conductive pattern is a thin conductor layer having a resistivity 
of 0.1-3.0 ohmns x 10 power (-3). sq . ( -1) . mil ( -1) . 

USE/ADVANTAGE - Primarily for microcircuit applications and esp. 
in the power hybrid market where high thermal conductivity is required. 
Also for resistor and semiconductor pastes, inks, tapes and the like. 
The substrate combines adequate bond strength with higher thermal 



conductivity abnd dielectric strength than e.g. alumina substrate ; 
problems of blistering are avoided (claimed) . 
Dwg. 0/0 
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MMIC on ceramic substrate without stress fracture problems - is grown 
with active and passive buffer layers which may be of high temp, 
super conduc tor 
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Abstract (Basic) : US 5164359 A 

A III-V semiconductor MMIC method, with elimination of 
semi -insulating layer thermal expansion mismatch fracture problems, 
comprises providing- a ^transparent --ceramic substrate^ .(-12 ) ,>- growing- a 
semi^insulating buffer layer (14) on this which lattice-matches the 
III-V from these upper layers to the substrate without having to pass 
otherwise through the semi -insulating layer. 

The additional thickness of the semi-insulating layer is 
eliminated to shorten the thermal conduction path and eliminate the 
discrete bonding of the semi -insulating layer and substrate. An 
electro-optic layer is provided on the buffer layer for integration of 
electro-optic circuitry receiving light through the substrate. 

USE /ADVANTAGE - Methods of deposing active and passive layers 
on ceramic substrates and of forming MMICs (claimed) are provided 
which are useful for high speed MMICs, and HTS combinations with FETs, 
MESFETs, HEMTs etc.. Thermal mechanical stress problems with ceramic 

substrates are overcome, improving reliability and minimising 
fractures. Also MMICs may be hermetically sealed by direct bonding and 
high performance MMICs are obtd. . 

Dwg. 12/23 

Title Terms: MMIC; CERAMIC ; SUBSTRATE; STRESS; FRACTURE; PROBLEM; GROW; 

ACTIVE; PASSIVE; BUFFER; LAYER; HIGH; TEMPERATURE; SUPERCONDUCTING 
Derwent Class: L03; U14; W02 



International Patent Class (Main) : H01L-021/20 
File Segment: CPI; EPI 

Manual Codes (CPl/A-N) : L03-A01C; L04-A02; L04-C10F; L04-E01; L04-E01A; 
L04-E09 

Manual Codes (EPI/S-X) : U14-F02B; U14-H03C2; U14-H03C3; W02-A01A3 



20/9/5 (Item 4 from file: 350) 

DIALOG (R) File 350:Derwent WPIX 
(c) 2004 Thomson Derwent . All rts . reserv. 

009091297 **Image available** 
WPI ACC No: 1992-218720/ 199227 
XRAM Acc No: C92-098993 
XRPX Acc No: N92- 166087 

Ceramic substrate for multilayer or printed electronic circuit mfr. - 

where use of low resistance inexpensive copper® reduces resistance and 

expense 
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Priority Applications (No Type Date) : JP 90404856 A 19901221 

Cited Patents: EP 332457; JP 2031906; JP 2225363; JP 2303107; US 4885661; 

US 5004715; 3.Jnl.Ref; JP 2303107; JP 62031906 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
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Designated States (Regional) : DE FR GB 
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Abstract (Basic) : EP 492518 A 

A ceramic substrate for electronic circuit comprising a ceramic 
and a conductive layer , with ceramic layer patterned. 
Conductive layer is of Cu or Cu alloy, and ceramic layer comprises 
complex oxide or oxide solid soln. contg. both Cu and a non copper 
components. Ceramic layer is insulated. Method of substrate prodn. 
comprises: preparing the Cu contg. component and the non copper 
containing component; forming ceramic green sheets; patterning a 
conductive layer comprising binder and Cu oxide; laminating the 
ceramic green sheets to form a laminated body; heating the laminated 
body in air to burn out the binder; heating the laminated body in 
reducing gas to reduce and metallize the conductive layer ; firing 
the laminated body in inert gas to sinter the ceramic . 

USE/ADVANTAGE - A ceramic substrate for electronic circuit using 
a special compo s i t i on c er ami c 1 aye r f or v mu 1 1 i 1 aye r el e c t r ;pn . i c c i r cu i t 
or for an insulated layer in a ceramic substrate for printed 



electronic circuit. Use of inexpensive Cu of low resistance used as a 
conductive layer in a ceramic substrate overcomes problems of 
high electric resistance and expense associated with other elements. 
Dwg. 1A/5 

Abstract (Equivalent) : EP 492518 B 

A ceramic substrate for electronic circuit comprising a sintered 
ceramic substrate, a conductive layer which is patterned on the 
ceramic substrate and comprises copper or an alloy containing copper 
as its main component, at least one insulating layer formed so as to 
cover a portion of the conductive layer , and another conductive 
layer which is patterned at least on the insulating layer and 
comprises copper or an alloy containing copper as its main component, 
wherein the insulating layer consists of a complex oxide or an oxide 
solid solution containing oxygen, copper and at least one element other 
than copper, but contains no metallic copper on separate copper oxide 
phases, whereby the diffusion rate of copper oxide from the conductive 
layers to the insulating layers can be lowered. 

Dwg . IB/ 2C * " ' '" ' - — • : - ,5K — 
Abstract (Equivalent) : US 5512353 A 

A ceramic substrate for a multilayered electronic circuit 
comprises a number of ceramic insulated layers, and a number of 
conductive layers which are patterned on the ceramic layers, the 
ceramic insulated layers and conductive layers being laminated 
alternately, where the conductive layers comprise metallic copper 
or an alloy contg . metallic copper as its main component, and where the 

ceramic layers entirely comprise a complex oxide or an oxide solid 
soln. contg. copper and at least one component other than copper, where 
the complex oxide or the oxide solid soln. is prepd. by using oxide 
contg. copper as a starting material, whereby the diffusion rate of the 
copper oxide from the conductive layers to the ceramic layers can 
be lowered, and where each of the complex oxide and the oxide solid 
soln. contains at least one element selected from the gp. A consisting 
of strontium, barium, calcium, and lead, and at least one element 
selected from the gp. B consisting of tungsten, niobium, and tantalum, 
so as to form a complex perovskite structure phase. 
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Wafer probe for individual chip testing - has end shaped to permit 
close approach to component under test and has amplifier mounted on that 
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Abstract (Basic) : EP 230766 A 

The triangular" ■-■ee'r^re*--'-"wa:f r er (4) has a high input ^impedance " ' 
monolithic integrated circuit amplifier (8) formed at the apex. The 
amplifier input (28) is connected to a conductive probe (30) for 
contacting a node of a circuit under test. 

The amplifier output is connected to a measurement and display 
instrument by a transmission line formed by a microstrip (24) and a 
conductive layer (22) on the underside of the wafer. 

ADVANTAGE - Due to hiqh amplifier input impedance, operation of 
circuit under test is not disturbed 
Abstract (Equivalent) : US 4853627 A 

A wafer probe comprises a support member having an end region 
which is shaped to permit the end region to be brought into close 
proximity with a component under test. An amplifier is mounted on the 
support member at its end region. A conductive probe element is 
attached to the amplifier and is electrically connected to the 
amplifier's input terminal. 

A transmission line is connected to the amplifier's output 
terminal for transmitting signals form the amplifier to a measurement 
instrument . 

USE/ADVANTAGE - Testing individual chips prior to dicing and 
packaging, withqut^s.ignif ic.antly,,, 4 dis,turbing , signal .... level-, at ...probed -=pads 
Title Terms: WAFER; PROBE; INDIVIDUAL; CHIP; TEST; END; SHAPE; PERMIT; 

CLOSE; APPROACH; COMPONENT; TEST; AMPLIFY; MOUNT; END 
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Electroluminescent device with monolithic ceramic substrate - high 
dielectric constant ceramic gives strength and freedom from breakdown 
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Abstract (Basic) : JP 62010898 A 

An electroluminescent device comprises a monolithic substrate (10) 
with embedded internal electrodes (12) and a multilayer thin film 
structure (40) which includes a luminescent layer (14) sandwiched 
between transparent electrode layers (16) and the substrate (10) . The 
substrate (10) is formed by sintering laminated ceramic green sheets 
of a dielectric constant greater than 2 00 with a conductive paste 
layer between "them : ' Insulat ing (13 , 15)"' arei "sandwi'cheff'Between 

the internal electrodes (12) and luminescent layer (14) and between 
this layer (14) and the transparent electrode (16) . In another 
embodiment a second thin insulator layer is provided between 
luminescent layer (14) and substrate (10) to prevent ionic diffusion 
into the former (14) . 

The substrate is provided with an external terminal at the bottom 
connected to the internal electrodes (12) . The luminescent layer (14) 
consists of ZnS:Mn or ZnS:TbF3 or ZnS:SmF3 and the insulating layer 
(13) of a stable oxide of Si3N4 or CaF2 . 

USES/ADVANTAGES - Existing glass -based electroluminescent devices 
may suffer from dielectric breakdown problems . Ceramic substrates 
have been proposed but previously have been mechanically weak. The 
present invention uses a reliable sintered multilayer ceramic plate 
with internal electrode as substrate which gives rise to devices of 
high brightness at low driving current and high reliability and 
stability against dielectric breakdown. (First major country equivalent 
to J62010898-A) 

2/9 

Abstract (Equivalent) : US 4757235 A 

An . e 1 ec t r o lumine s cent,, de vie compr i s e s . a mono 1 it hi e .sub strate ^ H 0 ) 
with embedded internal electrodes (12) and a multilayer thin film 
structure (4 0) which includes a luminescent layer (14) sandwiched 
between transparent electrode layers (16) and the substrate (10) . The 
substrate (10) is formed by sintering laminated ceramic green sheets 
of a dielectric constant greater than 200 with a conductive paste 
layer between them. Insulating layers (13, 15) are sandwiched between 
the internal electrodes (12) and luminescent layer (14) and between 
this layer (14) and the transparent electrode (16) . In another 
embodiment a second thin insulator layer is provided between 
luminescent layer (14) and substrate (10) to prevent ionic diffusion 
into the former (14) . 

The substrate is provided with an external terminal at the bottom 
connected to the internal electrodes (12) . The luminescent layer (14) 
consists of ZnS:Mn or ZnS:TbF3 or ZnS : SmF3 and the insulating layer 
(13) of a stable oxide of Si3N4 or CaF2 . 

USES /ADVANTAGES - Existing glass -based electroluminescent devices 
may suffer from dielectric breakdown problems . Ceramic substrates 
have been proposed but previously have been mechanically weak. The 
present invention uses a reliable sintered multilayer ceramic plate 

with internal electrode as ^ n i c !j 9^y® s r^S, 5.9,,,^§yi.P.f S .^C?.^ 

high brightness i at low driving and high reliability and 

stability against dielectric breakdown. (First major country equivalent 
to J62010898-A) (13pp Dwg.No.2/9) 
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Large area multilayer printed circuit - has alternate thick film 
dielectric and conductor layers on molybdenum substrate 
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Abstract (Basic) : US 4313262 A 

Large area multilayer printed circuit structure is made by (a) 
providing an Mo substrate (2) ; (b) screen printing a dielectric layer 
(20) and allowing to dry; (c) firing; (d) repeating (b,c) until the 
required thickness of dielectric is formed; (e) screen printing a first 
conductor circuit (24) on the dielectric surface and allowing to dry; 
(f ) firing; (g) : screen * p r i h t i 1 a* ' s e cbnd d i e 1 e c t r i c ra^er ^ (26727 ) oh"' 
the conductor and first dielectric and allowing to dry; (h) firing; and 
(i) repeating (e,f,g,h) until the required number of dielectric- 
conductor layers are formed. 

Pref., components (32,34) are bonded or soldered to the top surface 
of the structure, and thus interconnected to at least one exposed 
conductor . 

The structure is thinner than conventional yet has the required 
rigidity. It can be automatically processed without size constraints or 
camber problems . The Mo substrate acts as a heat sink and/or bottom 
cover of a hermetic package, avoiding metallisation and soldering 
needed for ceramic substrates; has an expansion coefft. matched to 
the dielectric and ceramic chip carriers; and can be fired at hiqh 
temps, compatible with low cost Cu conductors. 

2 
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(A Japanese 



46.1 



( INSTRUMENTATION 
Testing) 

Section: E, Section No. 1647, Vol. 18, 
December 19, 1994 (19941219) 



Measurement ) ; 46 . 2 ( INSTRUMENTATION - - 



No. 673 , Pg. 46, 



ABSTRACT 

PURPOSE: To enable simultaneous probing to pad portions of a plurality of 
specimens formed on a semiconductor substrate. 

CONSTITUTION: Electric circuits consisting of a conductive material film or 
conductive layer is formed on a prober substrate 1 consisting of 

semiconductor such as s i licon arid materials which assure goo'd 
reproducibility b o ' stress "ana' nave small m t. herma l e^ans xd^co^ff'^^ESt^B^ch 
a~S icer amic "o"r metal with coating /of insu la t jjolcl J: jL,l , m . A comb-teeth portion 
Saving the layouT" ahd™size accurately corresponding to a pad portion 8 • of 
an IC (semiconductor integrated circuit) element which is formed on the 
surface of a silicon substrate as an inspection sample obtained by 
processing the prober substrate 1 is also provided and a projected 

metal part is also formed on the electric circuit at the end part of the 
comb-teeth portion as a contact for the pad portion 8 ' of the specimen 
Moreover, the probing with a plurality of inspection samples can be made 
simultaneously by- 'providing < a- plurality pairs of probing : portions - through 
modification of thickness, size, shape, composition and property in the 
pitch matching with the arrangement of the specimen in order to give 
necessary mobility to the comb-teeth portion and the periphery thereof. 
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ABSTRACT 

PURPOSE: To ensure all electric contact, and to improve the accuracy of 
positioning by image-sensing the tip of a probing needle, deciding the 
state of the tip and conducting the suspension of a test and the correction 
operation of a defective needle point when a defective state such as 
fouling, cracking, etc., is detected. 

CONSTITUTION: A contact plate 21 is lifted by a pulse motor 62 through an 
arm holder 60 to a position in the Z direction of a needle point. The 
needle point section of a probing needle 6 is lit through the plate 21 by a 
high brightness LED 2 3 under the state, and the needle point is 
image-sensed by a TV camera 20. When it is confirmed that keeping within a 

needle trace tolerance * -of -al K l" c needle ' points is ' "Imposslbre^even by 

revolution, the adhesion of aluminum chips to the needle point is decided. 
A ceramic board 28 is positioned under the needle point by moving an XY 
stage 3, and the Z stage section of a .theta.Z stage 2 is shifted 
vertically so that the needle point is overdriven, thus polishing the 
needle point. Accordingly, an electric contact is ensured, and the accuracy 
of positioning is improved. 



